Cellular response and extracellular matrix breakdown in rotator cuff tendon rupture.
The aim of this study was to investigate the relationship between the disruption of ECM and cellular events including autophagic cell death, apoptosis and cell differentiation into myofibroblasts in the degenerative rotator cuff tendon. Tendon samples were collected from 30 patients undergoing surgery for rotator cuff tears. Apoptosis, autophagic cell death and myofibroblasts of the tendon cells in the ruptured rotator cuff tendon were detected by immunohistochemical staining. The distribution of autophagic cell death, apoptosis, myofibroblasts and cell density were assessed and correlated with the disruption of ECM which was graded 0-3 points using a customized scoring system. The highest percentage of autophagic cell death (51.9 ± 1.5%) was observed in grade 2 matrix, significantly different from that in matrix graded 0, 1 and 3 (P2Vs0 < 0.001; P2Vs1 < 0.001; P2Vs3 = 0.008, respectively). The highest apoptosis (34.8 ± 1.6%) was found in grade 3 matrix (P3Vs0 < 0.001; P3Vs1 < 0.001; P3Vs2 = 0.044, respectively). The percentage of myofibroblasts significantly increased as the ECM degenerated, with the highest percentage in grade 3 matrix (19.8 ± 1.3%) (P3Vs0 < 0.001; P3Vs11 < 0.001; P3Vs2 = 0.044, respectively). The total cell density varied with the grade of ECM, with maximum cell density in the matrix that was graded 1 (674 ± 27) and minimum cell density in matrix 3 area (395 ± 17) (P1Vs3 < 0.001). This study indicates that autophagic cell death, apoptosis and myofibroblast cell differentiation occur in ruptured rotator cuff tissue. These cellular events are closely related to the extent of damage to the ECM structure.